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wide range of environmental microbes thrive on the surface of metals and in

industrial water systems. Their metabolic activities can significantly affect the

metal surfaces as well as other surfaces in contact with water. Potential negative
effects include corrosion, pitting, fouling, plugging, and loss of heat transfer capabilities.
These effects are observed in a range of infrastructure settings, e.g., power plants, roads,
bridges, piping, metal, containers, and storage pool liners.

INL biological systems

and materials scientists and
engineers have conducted
studies to better understand
and control these effects.
Techniques and tools to define
these naturally occurring
microbes and their associated
biofilms include scanning
electrochemical microscopy,
environmental scanning
electron microscopy (ESEM),
atomic force microscopy, and
molecular biology techniques
to characterize the organisms
and their metabolic products.

Progress

INL scientists have researched
biocorrosion issues such as
nuclear fuel storage pools,
geothermal power plants,

concrete bridge and piping
systems, and industrial sheet
metal infrastructure items.
Concerns driving the research
range from deterioration of
critical structures, to poor en-
ergy transfer, to environmen-
tal release of toxic materials.

Microbial growth in geother-
mal power plants is a common
problem. Microbes and the
associated biofilm interfere
with energy transfer, and if
untreated, lead to biocorrosion
of the metal surfaces in these
plants. Microbial monitoring
and characterization is the
first step in controlling the
negative impacts associated
with fouling and corrosion.

The biocorrosion phenom-
enon has been put to ben-
eficial use on the surfaces of
radioactively contaminated
concrete. Selected microbes
are deployed on the concrete
where they produce an acid
that gradually loosens the
surface over a few weeks or
months. This “biodecontami-
nation” technique minimizes
human exposure to ionizing
radiation and reduces the cost
of decontamination.
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Biocorrosion pit ESEM

Microbes on metal surface ESEM
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Sample SRET Scan of Al6061-T6 in Sterile Conditions:
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Measuring and visualizing metal surface biocorrosion process.
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